ABSTRACT. Objective. To assess knowledge, screening, evaluation, treatment practices, and attitudes regarding sleep disorders in children and adolescents in a large sample of community-based and academic pediatricians.
ABBREVIATIONS. OSA, obstructive sleep apnea; ADHD, attention-deficit/hyperactivity syndrome; RLS, restless legs syndrome; PLMD, Periodic Limb Movement Disorders. N umerous studies have shown that clinical sleep disorders are associated with significant morbidity, functional impairment, decreased quality of life, and substantial direct and indirect economic costs. [1] [2] [3] Despite this empirical evidence, inadequate attention is often paid by medical professionals to sleep disorders and their serious health consequences. 4, 5 This discrepancy may be, in part, related to the fact that sleep and sleep disorders have traditionally received little attention in medical school curriculae. 6 -8 Even as recently as 1990, a survey by the National Council on Sleep Disorders Research found that 29% of medical schools offered little to no formal sleep education. 7 This lack of training has resulted in serious gaps in the knowledge and skills of practicing physicians in recognizing, diagnosing, and treating sleep disorders, and in limited awareness on the part of medical professionals of the diverse etiologic factors and consequences of impaired sleep. 9, 10 For a number of reasons, this knowledge deficit may have a particularly significant impact in regards to the recognition by primary care physicians of sleep disorders in children and adolescents. 11 First, there is considerable evidence that the prevalence of both transient and chronic pediatric sleep disorders is high, increasing the likelihood of the primary care physician encountering sleep problems in the context of daily clinical practice. Numerous epidemiologic studies of sleep disorders from a variety of populations have documented high levels of sleep disturbances in children. These include difficulty settling and frequent night wakings in up to 40% of infants [12] [13] [14] ; bedtime resistance, delayed sleep onset, and disruptive night wakings in 25% to 50% of preschoolers, [15] [16] [17] [18] a 27% prevalence of marked bedtime resistance 19 and a 37% prevalence of parent-reported problematic sleep behaviors in school-aged children, 20 and significant daytime drowsiness in 10% to 40% of high school students. [21] [22] [23] The prevalence of obstructive sleep apnea (OSA) in toddlers and preschoolers is conservatively estimated to be 1% to 3% 24 and the prevalence of partial arousal parasomnias ranges from 3.5% for sleep terrors 25 to 15% to 40% for sleepwalking. 26 Childhood sleep disorders may also extend their impact by causing increased stress for parents, adding to marital disruption, and resulting in negative effects on parental sleep and daytime function. 27 Thus, inadequate recognition and treatment may have significant repercussions not only for the individual child, but also for the family as a whole. In addition, the protean clinical manifestations of sleep disorders in children, which may include mood disturbances and a variety of internalizing and externalizing behavioral problems, 25, 26 increase the possibility of misattribution by physicians of symptoms to other causes, including primary psychiatric diagnoses such as attention-deficit/hyperactivity disorder (ADHD). 27 Alternatively, coexisting sleep disorders may contribute significantly to the morbidity experienced by children with a variety of mental health disorders. 28 Finally, considerable evidence supports the concept that sleep disorders such as obstructive sleep apnea syndrome in children and adolescents have the potential to result in serious long-term consequences, including cognitive deficits and academic failure. 29, 30 Thus, the application of therapeutic interventions in childhood and adolescence may also represent an important opportunity for primary and secondary prevention of sleep problems. 31 A considerable body of literature exists that suggests that many sleep disorders described principally in adults have their initial manifestations in childhood, and thus, early identification and secondary prevention could have a significant impact. For example, almost half of the estimated 1 in 20 adults with restless legs syndrome (RLS) and Periodic Limb Movement Disorders (PLMD) 35 reported onset of symptoms in childhood and adolescence. 36 Recent data suggests that a significant percentage of children presenting with features of ADHD may actually be manifesting symptoms of sleep fragmentation and consequent daytime behavior problems secondary to RLS/ PLMD. 37 Although several studies have reported on the onset of symptoms of narcolepsy in childhood, symptoms often go unrecognized and untreated 34 in this early phase of the disease, resulting in significant additional dysfunction by the time the diagnosis is actually made.
Clearly, then, because of their prevalence and severity, sleep disorders in children and adolescents are critically important to prevent, recognize, and treat, particularly because treatment options for many of these disorders do have proven efficacy. 31, 35, 36 Furthermore, at least 1 study 11 has suggested that pediatric practitioners do perceive that childhood sleep disorders have a significant impact on children and families. However, this same study also documented that there were specific knowledge gaps in a sample of practicing pediatricians surveyed about a number of sleep topics.
Thus, an increased understanding of how child health professionals screen for, evaluate, and treat sleep disorders in the practice setting could serve as a "needs assessment" in terms of advocating for and developing pediatric sleep medicine curriculae both at the medical school and residency training levels, as well as in the context of continuing medical education. The purpose of the following study was to survey a large sample of both academic and community-based pediatricians, using a comprehensive tool that assesses knowledge, screening practices, and evaluation and treatment practices regarding sleep disorders in children and adolescents. The survey also assessed practitioners' attitudes toward the impact of pediatric sleep disorders, both in the clinical setting and in the context of sleep as a public health issue.
METHODS

Participants and Procedure
The Pediatric Sleep Survey (Appendix) was sent to a sample of 2740 practicing pediatricians and family practitioners in Rhode Island, Massachusetts, and Connecticut. The sample consisted of physicians included on a comprehensive, regularly updated continuing medical education mailing list for pediatric practitioners that covered the Southern New England region. The mailing list sample was 39.5% female, and 46.0% were under the age of 45 years. One thousand six hundred fifty-two (60.3%) individuals on the sample mailing list were identified as pediatricians, 36.2% as family practitioners, 2.4% as internists, and 1.1% as adolescent medicine specialists. Fifty-nine percent of the original mailing list sample was practicing in Massachusetts, 30.5% in Connecticut, and 10.5% in Rhode Island.
Instrument
The Pediatric Sleep Survey is a 42-item questionnaire developed by the author to assess the pediatrician's knowledge base regarding sleep in children; history-taking, diagnostic and treatment practices; and attitudes regarding the impact of pediatric sleep disorders. The instrument was modeled on several previous sleep survey instruments assessing knowledge 9 and attitudes among trainees and practitioners regarding adult sleep. Answers to all survey questions were based on empirical data and review articles from peer-review journals. In addition, extensive feedback on the questions and corresponding answers was solicited from a panel of pediatric sleep medicine experts in regards to format and accuracy of content. The instrument was then piloted on a small group of local pediatric practitioners, as well as on medical students during their clinical pediatric clerkship. Based on the pilot testing feedback, minor modifications were made in content, wording, and format to enhance clarity.
Knowledge items were selected to tap a core body of empirically-based information reflecting the most common sleep issues encountered in practice: developmental aspects of sleep, behavioral sleep disorders, parasomnias, sleep disordered breathing (OSA), circadian rhythm disorders, sleep movement disorders (RLS, PLMD), and disorders of excessive daytime sleepiness (narcolepsy). The relative number of survey questions in each category were chosen to reflect the relative prevalence of the various sleep disorders in children, as well as to elicit pediatricians' levels of knowledge about less common sleep disorders, particularly those about which pediatricians had been previously shown to have knowledge deficits. 11 All knowledge questions were in a true/ false/don't know format; don't know responses were coded as incorrect.
The second section of the instrument was designed to assess usual sleep screening practices. The respondent was asked to select those sleep history items (from a list of 26 possible items) that he/she routinely includes greater than 75% of the time as part of a well-child examination in 4 age groups (infant, toddler and preschool, school-aged, adolescent). The third section, evaluation of sleep disorders, asked practitioners to endorse the frequency with which they would be likely to elicit a given history or use a given diagnostic procedure for 6 common presenting complaints on a 5-point scale (1 ϭ never/rarely to 3 ϭ occasionally to 5 ϭ always). The treatment section of the survey presented 5 brief clinical scenarios representing commonly encountered medical and behavioral sleep disorders in pediatric practice, and respondents were asked to independently rate the frequency (ranging from 1 ϭ never/rarely to 5 ϭ always) with which they would be likely to use 4 to 6 different corresponding treatment modalities in their practice.
The final attitudes section of the survey asked participants to rate the impact of sleep disorders in children on 5 different domains (health, behavior, academics, parental stress, injuries) and the perceived importance of 3 sleep-related public health issues (1 ϭ not important to 5 ϭ very important). Respondents were also asked to rate their own level of confidence in screening, evaluating, and managing children with sleep problems, and the prevalence of sleep problems in their own practice.
Procedure
Two separate mailings of the Pediatric Sleep Survey, accompanying demographics questionnaire, and cover letter were sent to the 2740 practitioners over two 2-month periods in the winter of 1998 -1999 and 1999 -2000, respectively. Although baseline demographic information was requested, the survey was otherwise anonymous. Participants were offered the opportunity to be included in a drawing for an office television/VCR as an incentive for participation.
RESULTS
Respondent Sample Characteristics
A total of 828 completed usable surveys were received. Twenty-five blank surveys were returned because the practitioners were deceased or no longer in active practice. Five respondents sent back incomplete surveys. Thus, the overall response rate was 30.5%.
The mean age of the total sample respondents was similar to that of the original sample, 47.5 Ϯ 38.6 years, with 48% under the age of 45. Forty-nine and one-tenth percent (49.1%) of the sample were female (compared with 39.5% of the original sample). As might be expected, there was a relative preponderance of pediatricians respondents compared with original sample; 626 (75.6%) endorsed pediatrics as their primary specialty, 151 (18.2%) endorsed family medicine, and 6.2% other (internal medicine, emergency medicine, adolescent medicine, pulmonology, behavioral/developmental pediatrics, occupational medicine, anesthesiology, infectious diseases, gastroenterology, and neonatology). More than 83% (83.6%) of the sample was community-based physicians (defined as in group, solo, health maintenance organization practice, or health center practice) and 16.4% identified themselves as hospital-based and/or academic physicians. The results presented below focus on the 626 pediatricians in the respondent sample only.
Pediatric Sample Characteristics
The response rate for the pediatrician sample was 37.9%. The mean age of the pediatrician respondents was 46.6 Ϯ 11.1 years (range: 29 -83 years), and the sample was 49.7% female. Of those 101 respondents (16.1%) who indicated that they had a secondary specialty, 25 (4.0% of the total pediatrician sample) endorsed adolescent medicine as their subspecialty, and 24 (3.8%) described themselves as specializing in developmental/behavioral pediatrics. Approximately 86% (86.7%) of the pediatric sample was community-based (group or managed care practice, private office, or health center) and 13.4% academic/ hospital/medical school-based. Approximately 88% (88.2) responded that greater than 75% of their practice was in primary care. Duration of practice postresidency was fairly evenly distributed as follows: Յ5 years: 19.1%, 6 to 10 years: 19.4%, 11 to 15 years: 18.3%, 16 to 20 years: 14.7%, and 20ϩ years: 28.5%.
The respondents were asked about their personal experiences with sleep problems. The mean reported weeknight sleep duration for the sample was 6.9 Ϯ 1.0 hours on weekdays and 7.6 Ϯ 1.0 hours on weekends. Approximately 29% (29.2%) of the sample reported receiving an average of 6 or less hours of sleep per weekday night. In response to a question regarding amount of sleep needed to feel well rested, the sample mean was 7.7 Ϯ 0.9. The mean difference for the group between reported sleep needed and sleep actually obtained was 0.9 hours; however, 14.8% of the sample reported an average 2-hour nightly difference between sleep needed and obtained. Approximately 61% (61.2%) reported a personal history of significant sleep problems, with chronic sleep deprivation (29.8% of the sample) and daytime sleepiness (29.4%) being the most prevalent, followed by insomnia (25.0%), restless legs/periodic limb movements (10.2%), and obstructive sleep apnea (3.8%). Most rated adequate sleep as important to their daily function (mean/median scores 4.1/4.0 on a 5-point scale with 5 being "very important"). Of the 84.9% of the sample who had children, 63.4% reported a history of sleep problems in their own children; pediatricians with sleep problems were more likely to have children with sleep problems as well ( 2 ϭ 6.79(1); P Ͻ .01). Mean/median scores for the importance of sleep for the pediatric sample's own children were 4.4/4.0, respectively.
Respondents were also asked to estimate the percentage of their own patients who have sleep problems. Although most of the respondents (75.4%) estimated that between 0% and 25% of their patients overall have sleep problems, 22.8% estimated that the percentage of sleep problems overall in their practice was between 26% and 50%. For infants (0 -2 years), 45% estimated a prevalence of sleep problems of between 0% and 25%, and 41% estimated a quarter to half of their patients have sleep problems. In toddlers (3-6 years), 67.8% estimated that between 0% and 25% of their patients have sleep problems and 29.7% estimated a 25% to 50% prevalence in that age group. In school-aged children, 8.9% estimated that 25% to 50% of their patients had sleep problems; and in adolescents, 18.3% of the pediatricians reported a 25% to 50% prevalence of sleep problems in their practice.
Sleep Knowledge
One of the OSA items was eliminated in the final data analysis because of a concern that ambiguity of wording might yield invalid results, leaving a total of http://www.pediatrics.org/cgi/content/full/108/3/e5130 items on the Knowledge section. The mean Total Knowledge score was 18.1 Ϯ 3.5, with a range of correct scores from 7 to 26. Twenty-three and one half percent of the sample responded correctly on half or less of the items. The mean percentage and standard deviation of correct responses, and percentage with all correct responses for the seven subscales of the Knowledge section are shown in Fig 1. We also examined the effects of several practitioner characteristic variables with respect to sleep knowledge. To examine the potential impact of both the length of respondents experience in pediatric practice and proximity to medical school and residency training on their sleep knowledge base, the sample was divided into those pediatricians with Յ5 years of practice postresidency (N ϭ 118) versus Ͼ5 years (N ϭ 500), and the sample means on both the Total Knowledge score and the 7 subscales were compared. The only mean score that was significantly different was the Obstructive Sleep Apnea subscale score, on which the pediatricians in practice 5 or less years scored higher (3.81 vs 3.49, t (578) ϭ 2.11, P ϭ .04) than those in practice Ͼ5 years.
Total Knowledge and subcategory scores for academic/hospital-based (N ϭ 81) and communitybased pediatricians (N ϭ 524) were also compared. Similarly, the Obstructive Sleep Apnea subscale score was the only one showing a significant difference between the academic pediatricians (mean: 3.86) and the community-based pediatricians (mean: 3.52, t (566) ϭ Ϫ1.96, P ϭ .05). Finally, to assess the impact of several other variables, we also compared scores on the Knowledge section for respondents with and without sleep problems themselves, as well as those with and without their own children, and those with and without children with sleep problems. The only significant differences were a higher 
Sleep Screening Practices
The mean/median number of sleep-related screening questions respondents endorsed asking for each age group were as follows: infants (0 -
However, a significant percentage of the respondents reported that they did not routinely ask any questions about sleep. The percentage of respondents who did not endorse asking any of the 26 items on the screening list greater than 75% of the time during well-child examinations in the 4 age groups are shown in Fig 2. The percentage of respondents who reported asking a single general screening question (such as "Does your child have any sleep problems?") is also shown in Fig 2. Of 10 possible choices, the most common reasons for not routinely screening for sleep problems were: 1) that parents would indicate if there was a problem without questioning (21.7%), 2) that screening for sleep problems specifically takes time away from other concerns (9.8%) or takes too much time in general (6.3%), and 3) that respondents did not feel knowledgeable (9.2%) about or comfortable treating (2.7%) sleep problems. Few respondents cited a low prevalence of sleep problems in children (2.3%), lack of importance of sleep issues in children (1.4%), lack of reimbursement (0.8%), or lack of successful treatments (0.6%) as reasons for not screening.
Finally, we also examined several specific respondent screening practices. Regarding sleep disordered breathing, only 7.6% reported routinely screening infants for snoring, only about one-quarter screened toddlers (24.0%) and school-aged children (26.6%), and 15.1% regularly inquired about snoring in adolescents during well-child examinations. Furthermore, less than one third of the respondents (30.5%) reported routinely questioning the school-aged child and only 38.3% questioned adolescents directly about their own sleep habits.
Sleep Evaluation Practices
The percentage of respondents who reported often or always (response of 4 or 5) asking the given specific question as part of their evaluation for each of 5 listed presenting sleep complaints were as follows: 1) in toddlers with frequent night wakings, the majority (80.1%) reported routinely inquiring about the method of falling asleep, 2) in preschoolers with bedtime resistance, 63.3% asked about parental discipline issues, 3) less than half (45.4%) elicited specific information about the timing of night wakings in a child with a possible partial arousal parasomnia 4) only about one-quarter (26.0%) reported routinely inquiring about snoring in a child presenting with secondary enuresis, and 5) only 15.3% routinely screened for other narcolepsy symptoms (cataplexy) in adolescents with profound daytime sleepiness. For the sixth presenting complaint, a patient with suspected OSA, the results are expressed as the percentage of respondents reporting never or rarely performing the specific listed diagnostic procedures: 39.1% seldom obtained radiographs, electrocardiograms, or lab tests as part of the evaluation, 28.9% never or rarely referred such patients to a sleep clinic or sleep specialist, and over half (53.2%) never or rarely ordered an overnight sleep study. Almost two thirds of the sample (63.6%) reported often or always referring these patients directly to an otolaryngologist for additional evaluation.
Sleep Treatment Practices
Respondents were asked to rate the frequency with which they would be likely to independently recommend each of several different possible treatments for each of 5 separate clinical sleep problem scenarios described in the survey. Table 1 shows the description of the clinical scenario given in the survey and the percentage of respondents recommending a given treatment at least half of the time (response of 3, 4, or 5), listed in order from the least frequently to the most often recommended treatments, for each of the 5 clinical scenarios. For selected treatment choices, the percent of respondents recommending that treatment at least occasionally is also indicated in Table 1 .
Sleep Attitudes
In terms of respondent ratings of the impact of sleep disorders in children, the percentage of respondents rating the impact on each of the listed 5 domains as very important or important (response of 4 or 5) are shown in Fig 3: The percentage of respondents rating the following sleep-related public policy issues as very important or important were: 1) drowsy driving education for adolescents: 82.3%; 2) educating school personnel about children's sleep: 49.8% and 3) delaying high school start times: 37.5%.
Finally, despite acknowledging the importance of sleep problems in children, less than half (46.0%) of the respondents rated themselves as very confident http://www.pediatrics.org/cgi/content/full/108/3/e51or confident in their ability to screen children for sleep problems, less than a third (34.2%) were confident of their own ability to evaluate sleep problems and only one quarter (25.3%) rated themselves as very confident or confident in treating pediatric sleep disorders (Fig 4) .
DISCUSSION
The results of this survey of over 600 pediatric practitioners suggest that there still exist significant gaps both in basic knowledge about pediatric sleep and sleep disorders among pediatricians, and in the translation of that knowledge into clinical practice. The results also suggest that many pediatricians do not adequately screen for sleep problems in the clinical setting, and that this failure to screen is most likely to occur with older children and adolescents. Furthermore, despite the fact that the practitioners in our survey clearly acknowledged the importance of sleep disorders in children and adolescents, and the significant impact that sleep problems have on the health and well-being of their patients and families, the perceived level of confidence in their own ability to identify and successfully manage these disorders was low. Despite the level of scientific progress that the field of pediatric sleep medicine has achieved in the last few years and the increased level of public awareness about pediatric sleep disorders, as evidenced by the number of books and articles published in the lay press and the level of media attention to these issues, the results of this survey are quite similar to those found in a comparable pediatric sleep knowledge survey of practicing pediatricians in the United States conducted 8 years before this study. 11 In comparing specific knowledge categories, pediatricians in both surveys clearly were most knowledgeable about developmental and behavioral aspects of children's sleep, and less knowledgeable about specific sleep disorders. In particular, the mean percentage of correct responses in our survey was Ͻ50% for the sleep disordered breathing, disorders of excessive daytime sleepiness, and sleep movement disorders category items. These findings also parallel those of a survey of Italian pediatricians, 37 in which knowledge scores for the categories of sleep apnea and narcolepsy were low compared with developmental sleep issues, as well as several surveys of adult practitioners 38 in which knowledge about disorders of excessive daytime sleepiness was also deficient. In no knowledge category did Ͼ50% of the pediatricians in our survey correctly respond to all the items, and the behavioral sleep knowledge category was the only one in which more than a quarter of the respondents answered all the items correctly. Interestingly, years of practice experience or proximity to training and academic versus community practice setting overall did not seem to significantly affect knowledge level; the exception was for the OSA subcategory, in which pediatricians who were more recently trained or practiced in academic settings appeared to be more knowledgeable.
Although a number of studies have demonstrated that pediatricians often fail to screen adequately for behavioral problems in general, 39 -41 to our knowledge, ours is the only study which has specifically examined screening practices for sleep problems among a large sample of pediatricians. Although the majority of pediatricians in the survey did report routinely asking something about sleep issues in the context of the well-child examination, a significant percentage of those respondents asked only a single question for each age group, a practice that recent evidence suggests may be inadequate to identify all children with significant sleep problems. 42 Furthermore, the combined percentage of pediatricians who did not screen or asked only a single question, ranging from 42% in infants to 52% in school-aged children to 74% in adolescents, is especially concerning in light of a number of recent studies documenting not only a high prevalence of sleep problems, particularly in adolescents, 23 but also resulting serious consequences on mood, behavior, and academic performance. 21, 43 Given the results of several studies suggesting that parents may underestimate the presence or magnitude of sleep problems in older children and adolescents, 20,27 the impact of this age discrepancy is likely to be magnified by the fact that a low percentage of respondents also failed to ask the older child and adolescent directly about their own sleep habits.
Thus, as is the case with many behavioral concerns, 44 sleep problems are likely to be underidentified by pediatric practitioners despite the prevalence and acknowledged importance of these disorders in children. A number of the reasons cited for underidentification of behavioral problems, 45 involving both practical considerations and issues related to practitioners' behavior and beliefs, may also apply to sleep problems as well. Contrary to surveys of pedi-atricians regarding other behavioral concerns such as ADHD, 46 
to what has been reported in some surveys with adult primary care practitioners and sleep concerns, 47 however, time constraints were cited as an obstacle by a somewhat larger percentage (16%). Our results did not suggest that perceived low prevalence or lack of efficacy of available treatments for sleep problems are important deterrents to screening. Because we did not list the lack of available diagnostic and/or treatment services for pediatric sleep disorders as a reason for not screening, no specific conclusions can be drawn about this issue; however, the relatively high percentage of respondents in our survey who reported never or rarely referring patients to a sleep clinic or to a sleep lab for polysomnography suggests that relative lack of availability of such facilities might play a role.
Overall, our survey results suggest that a combination of practitioners' perceived low knowledge and comfort levels regarding sleep issues, and their beliefs, may have a relatively more important influence on screening practices. In particular, the assumption that parents will spontaneously raise concerns about sleep if they exist was cited as a reason for not screening for sleep problems. However, a number of studies which have examined this issue in regards to other types of behavioral problems have suggested that this assumption on the part of physicians about parents spontaneously raising concerns is often erroneous. 48, 49 Because studies of sleep screening practices of adult practitioners have also suggested that physicians tend to wait until the patient initiates discussion about sleep concerns, 47 it may be particularly important to directly address this potential miscommunication when educating both practitioners and parents about the identification of sleep problems in children.
Clearly one of the most important influences on physician knowledge levels, as well as beliefs and behavior in the practice setting, is previous exposure to both didactic instruction and role modeling during training. Previous studies have documented the scarcity of both didactic and alternative forms of instruction about sleep in general and pediatric sleep, in particular, during medical school and residency training. For example, a 1993 survey of medical school curriculae found that only 0.38 clinical teaching hours on average were devoted to pediatric sleep issues, the smallest time period of any surveyed topic. 7 One study 11 that specifically investigated the level of pediatric residency education about sleep disorders in children and adolescents found that the mean number of hours of instruction on pediatric sleep was only 4.8 hours over 3 years. Fewer than one third of the programs offered didactic instruction on any of the basic pediatric sleep topics surveyed other than apnea and general sleep information.
In addition to these educational gaps, there is a relative lack of emphasis on sleep issues, especially screening for sleep problems, in many pediatric textbooks and other resources. For example, although "Bright Futures" 50 recommends screening and includes trigger questions for sleep problems during well-child examinations in younger children, there is very little emphasis on both screening and anticipatory guidance regarding sleep issues, especially in comparison to other health issues such as nutrition and tobacco use, in older children and adolescents. We recently performed an informal survey of 8 of the most popular pediatric textbooks in current use which revealed that a range of only 0.3% to 2.0% of the total texts was devoted to pediatric sleep topics, and of that sleep information, on average, about 50% was devoted specifically to the topics of infantile sleep apnea and colic (compared to an average of 4% to OSA).
Finally, it should be noted that pediatricians' personal experience with and beliefs about sleep and sleep problems may have a potential impact on their level of understanding about their patients' sleep problems, as well as their ability to manage them. As might have been predicted, for example, pediatricians whose own children have had sleep problems had higher scores on the Behavioral Sleep items. The physicians in this survey reported personal sleeping habits, especially amount of sleep, that were very similar to what has been reported both in other primary care physicians 47 and in the general public, 51 although there was somewhat of a discrepancy in this sample between the acknowledged need for and perceived importance of sleep in their own lives, and their actual sleep behavior. The combination of a high percentage of respondents who reported a personal history of sleep problems, and the almost one third of the sample who are potentially chronically sleep deprived (6 hours or less of sleep per night) suggests that there may be a significant degree of inadequate and/or disrupted sleep in this population. The issue of the low level of screening for snoring found in this study, even in the age groups in which OSA is most prevalent, combined with the findings regarding knowledge levels, evaluation, and treatment practices for OSA, deserves additional comment. Numerous studies have not only documented a variety of clinical sequelae related to OSA in children, ranging from growth failure 51 to a host of behavioral and academic problems, 30 but have also suggested that many of the neuropsychological consequences, in particular, are reversible with treatment. 31, 52 Thus, early identification, particularly in high risk groups such as children with Down syndrome, repaired cleft palate, and obese children, and prompt and appropriate treatment should be a priority. Furthermore, because clinical symptoms alone have been repeatedly demonstrated overall to have poor predictive validity for OSA in children, 53, 54 familiarity with and access to appropriate diagnostic tools (ie, overnight sleep studies) once symptoms have been identified are also key factors. Clearly, additional research is needed to understand the barriers that exist or are perceived to exist by practitioners in regards to using polysomnography diagnos-tically, given that half of our sample rarely or never did so. Finally, the treatment practices in regards to OSA reported in our study suggest that although pediatricians are knowledgeable about surgical and weight loss management options for children, they may not be as familiar with alternative treatments that are more commonly used in adults with OSA, such as continuous positive airway pressure.
In terms of other evaluation and treatment practices for sleep problems in children reported in this study, most of the pediatricians were aware of risk factors and seemed comfortable recommending behavioral management strategies for sleep problems in younger children with primarily behavioral issues. As a group, they were less appropriate in their evaluation and treatment of partial arousal parasomnias such as night terrors and sleepwalking. For example, they often failed to recognize potential diagnostic clues such as the timing of the nocturnal events, 24 and seemed to attribute considerable etiologic significance to psychological factors. A significant percentage also recommended treating night terrors with diphenhydramine, a medication with no demonstrated efficacy in this disorder. 55 Inappropriate use of or inadequate knowledge about sleep medications is also suggested by the 20% of respondents who had recommended melatonin, a hormone which has its' primary effect on circadian processes, 56 for adolescents with poor sleep hygiene. The majority of respondents, however, did recognize the value of basic sleep hygiene principles such as a regular sleep schedule, "stimulus control" (restricting in-bed activities), and sleep restriction in addressing adolescent insomnia. 57 Finally, as might have been predicted by the low level of knowledge about disorders of excessive daytime sleepiness, most respondents failed to recognize a significant risk for narcolepsy in the profoundly sleepy adolescent. 58 Because the survey was anonymous, we were not able to obtain information on the nonresponders. This, coupled with the limitation of a Ͻ50% response rate, although commensurate with other similar physician surveys, 59 may limit the generalizability of the results. It is possible that physicians who are more interested in and knowledgeable about sleep in children may have been more likely to complete the survey, skewing the results toward overestimating the knowledge base of pediatricians in the sample. This was also a survey of pediatricians in a single region of the country, and thus the findings may not be representative of pediatricians in the United States as a whole. Furthermore, all of the data collected was self-report and not accompanied by behavioral observations, and thus we could not validate the clinical practices reported by the respondents. However, because physicians are more likely to overestimate desirable practices such as preventive screening, 60 it is unlikely that the survey results represent a significant underestimation of what actually occurs in the clinical setting. Although every attempt was made to devise a survey instrument that would have adequate content and construct validity, formal psychometric assessment of the instrument itself was not done. Furthermore, the forced choice format we elected to use to enhance ease of completion, and thus increase response rate, may not accurately reflect actual clinical practice as regards evaluation and management of sleep problems.
CONCLUSION
The results of this study reinforce the need to develop new, and continue existing, educational efforts regarding sleep and sleep disorders in children and adolescents at the medical school, postgraduate training, and continuing medical education levels. National efforts, such as the National Heart, Lung, and Blood Institute-funded Sleep Academic Award program, are important vehicles through which faculty development programs, model curriculum, educational tools such as web-based modules, and sleep screening instruments can be developed and disseminated. Preliminary data on a simple, fiveitem sleep screening tool, the BEARS 42 (Appendix), for example, suggests that it is both effective in identifying sleep problems compared with standard screening procedures, and acceptable to practitioners in the clinical setting. Additional research is clearly needed to identify factors that may impede, as well as those that enhance, practitioners' learning regarding sleep disorders in children, as well as those variables that may significantly impact on pediatric sleep diagnostic and treatment practices.
